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The ideal type of bifocal lens would be one which would be best in 





every requirement for every patient. Bausch & Lomb scientists and pro- 
duction men do not know how to design or how to make such a lens. 
If they did, there would be no need for Bausch & Lomb to make more 
than one type of bifocal. 
As it is, three leading types of bifocals are offered. Widely different in design 
and construction, they also differ widely in performance. Selection of that 
bifocal which will best fill the individual requirements of a given patient with 


a given prescription is the task of the professional practitioner. 


The purpose of this advertisement is to explain the advantages and disad- 
vantages of the three leading types of bifocal lenses offered by Bausch & Lomb 
and to describe a scientific means for selecting, on a basis of performance, the 


most suitable lens for every individual prescription. 


ADVANTAGES: 1. Wide range of vision—far and near. 
2. Properly shaped segment—conforms to path of vision in 
normal reading. 3. No apparent displacement of image. 
4. A high order of color correction. 5. Easy to get used to. 
6. Available in a wide variety of special forms, including 
prism segments, minus adds, double segments, trifocals, 


and lenticulars. 


be Unofilike — 
DISADVANTAGES: 1. Top line of segment is visible. 
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ACADEMIC RECOGNITION* 


G. O. Ohlsson, M. Sc., D. O. S., F. A. A. O.' 
Detroit, Michigan 


Not long ago one of my colleagues asked me whether I thought it 
should be possible to obtain a ‘‘doctorate’’ degree in any optometric 
school connected with a University. My answer was emphatically no, 
on the basis of any present courses, despite the fact that several such 
are now on a four year schedule, and the reason should be apparent 
to any thinking optometrist. 

It might be well to examine into the academic situation, say with 
reference to medicine, which in the main has a seven year course—parts 
of which compare with work leading to a bachelor’s degree, and then 
through a masters to the doctorate; or, dentistry which follows a some- 
what similar routine and the law, which demands 60 to 90 hours of 
Liberal Arts before entrance to law course of four years, and which 
in turn permits the law student to earn his Bachelors and Masters 
Degrees in the regular academic routine. It is manifestly irrational to 
expect a deviation from this routine in connection with optometry— 
where a student enters optometric schools direct from his high school 
course and spends four years in courses which are in the main technical 
and professional, and at the end receives a doctorate without having gone 
through the pre-professional and cultural work which should be re- 
quired of every man and woman contemplating a professional career. 

My own suggestion is that after high school there should be two 
years of liberal arts subjects, and two years of basic science followed by 
two years of optometric courses—a total of six years. “The work done 
in the last two years will be the easier for the reason of the higher in- 
tellectual development incident to the previous four years. This pro- 
cedure carried on in universities will place Optometry on a plane of 
academic recognition and make the attainment of the doctorate degree a 
foregone conclusion. 

To accomplish this will mean an entirely new approach to our 
educational set-up. First of all, it is obvious that only those schools 





*Submitted for publication January 30, 1938. 
_ ‘Optometrist in private practice, and also Instructor in Physiology, Detroit In- 
stitute of Technology, Liberal Arts College. 
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connected with, or part of a university are in a position to obtain aca- 
demic recognition for optometry, and second, this recognition must come 
prior to general professional recognition. Third, the existing op- 
tometric schools in universities are adequate in number and geographical 
location, their lack is support of the profession at large. Given that 
support, financially and morally the advance will be natural. 


With increased financial and moral support, other universities may 
add similar departments; however if they do not, our original university 
schools can increase in capacity to care for a greater number of students. 


Earlier I mentioned the item of financial support; it should be ap- 
parent that these optometric schools need more funds—they should be 
in a position to command the best in teaching and teaching material; re- 
search laboratories with trained observers should be added—all of this 
requires money—optometry must not be dependent on the charity of 
any university; rather it should be a relation on full relationship stand- 
ing. This too will ensure prestige and respect. 


I am well aware of the avalanche of criticism about to be poured 
on my head but despite this, I insist that observation and experience 
convinces me that in no other way can we gain the recognition we so 
desire. 

If we view our situation objectively, we should be able to see how 
logical other professional groups are in their criticism of us when we 
attempt ‘‘gate-crashing’’ or “‘pushing in back doors’’. ‘This ability to 
“see ourselves as others see us’’ is good for our very souls. 


The kind of optometry and type of optometrist graduated from 
the comprehensive course suggested will do more to eliminate the odious 
features of the present situation than will legislation and litigation. 
Such institutions as university optometric schools can and will offer legi- 
= Post-Graduate courses, as no private school or individual can 
offer. 


With no attempt or intention of criticism, it should be stated clearly 
that teaching needs in the main the atmosphere of an institution as well 
as calm unbiased scholarship, free from the commercialism of private 
schools and lecturers, and all of this despite the fine leadership and ac- 
complishments of the past. Only a school free from entanglements can 
put any and all instruments and techniques through tests under control 
which will enable us to obtain as unbiased opinions as are possible to 
human agencies. Such schools must be free from domination of group, 
class or society and only thus can a standard be achieved higher than 
may be demanded by State Boards. 


An educational commission made up of members from geographical 
representation could aid in setting up a program looking towards fund 
raising and support in other ways of our academically related optometric 
schools. From conversation with others I am of the opinion that this 
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movement is more than mere wishful thinking. It is indeed high time 
that optometry be placed on an equality educationally with the other 
learned professions. The criticism that a learned man is sometimes to 
be found who has not gone through all of the stages incident to formal 
education does not change the situation, and only makes our point the 
sharper when we realize that our position must be such as to remove all 
opportunity for attack on our educational bases. 

Our pioneering leaders in optometry, now gone to their well 
earned rest, and those others who yet remain would and will both be in 
favor of our suggestion—with them it was and is forward and upward 
to the heights. They did not, nor do they expect a flat track made 
easy for running, rather theirs was the eager climb over obstacles, con- 
quering as they went. Shall we do less—shall we be content to rest 
on the plane they gained or shall we go forward and add new levels of 
achievement. Our sons and daughters should find schools equal in 
rank to those of medicine, dentistry and law, and connected with acad- 
emic institutions of national and international standing. We have 
several such schools deserving of our support, and with this support and 
an increased course in length and content we can take our proper academ- 
ic and professional places in the community. Optometry as a profes- 
sion offers opportunity for service to humanity; its field is unlimited, 
and there is no need for attempts to attain a sort of “hybrid medical 
status,’ as seems to be argued by some. Keep us loyal to our optometric 


faith. 
DR. G. O. OHLSSON, 


FINE ARTS BLDG., 
DETROIT, MICH, 
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BIOLOGICAL AND GENETICAL ASPECTS OF OCULAR 
DEVELOPMENT * 


W. Gasson, F.B.O.A., F.S.M.C., and 
J. H. Prince, F.B.O.A., F.S.M.C. 
Watford, Herts, England 


Introduction 

The study of the general conditions of ocular development and 
the associated aspects covers an extensive field of investigation. It is 
the aim of this article to briefly study the gradual evolutionary progress 
of the human eye from the dawn of life until the specialzed present 
era. For this purpose it will be necessary to extend the scope of the 
subject to include some notes on palaentological and geological evi- 
dences of progressive evolution. 

Helmholtz wrote in his paper ““The Eye as an Optical Instru- 
ment”’ the following: ‘“‘Now it is not too much to say that if an 
Optician wanted to sell me an instrument which had all these defects 
I should think myself quite justified in blaming his carelessness in the 
strongest terms and giving him back his instrument.’’ He states later 
however, that although the eye possesses every aberration and defect 
possible in an optical instrument, they are so counteracted that the 
adaptation of the eye is most complete. He says ‘‘Here the result 
which may be reached by innumerable generations working under the 
Darwinian law of inheritance, coincides with what the wisest wis- 
dom may have devised beforehand.’’ The human eye, like the rest 
of the body is not the product of spontaneous creation but the result 
of milhons of years of development along a path of progressive evolu- 
tionary change. 


The Beginnings of Evolutionary Development 

The earth is estimated to be more than two thousand million 
years old, yet the earliest indications of any form of life do not ap- 
pear in geological evidence before the pre-Cambrian epoch about 
500,000,000 years ago. During the Azoic period there are no traces 
of life, but in the lower Palaeozoic age living creatures such as shell- 
fish, seaweeds, seaworms, crustacea, etc. are found. In the Silurian 
period back-boned fishes began to appear and these increased in abun- 


*Submitted for publication January 29, 1938. 
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dance in the Devonian age which seems to be known as the Age of 
Fishes. Land-living creatures did not begin to appear until the Car- 
boniferous age when they were still very amphibian in character, still 
inhabiting swamps and lagoons. It was during this era that the 
elementary forms of animals began to be air-breathers. 

The next epoch, the Mesozoic period is known as the Age of 
Reptiles. There was an abundance of huge creatures including the 
Dinosaurs, etc., and the first flying vertebrates, the Pterodactyls a form 
of winged reptile since vanished in company with the other land reptiles 
which existed at that time. At the end of the Mesozoic period birds 
which were evolved from a small type of Dinosaur began to appear. 
These earliest forms of bird life together with the earliest forms of 
mammals were driven by competitive circumstances into a life of hard- 
ship and adaptation to cold temperatures. ‘The result of this was the 
development of feathers, hair, warm blood, etc. It was during the 
next geological period known as the Cenozoic that the age of Mammals 
began, and with it the beginnings of social existence appeared. The 
history of the Primates began some forty million years ago when 
primitive monkey life appeared. Concurrently with ths period there 
were the four Glacial Ages which led to the gradual elimination of the 
Cretaceous Reptilian life and the predominance of the mammals who 
were better fitted for the existing rigorous conditions. 

Commenting on similar evolutionary selection Julian Huxley says: 
“Anything which will give an organism an advantage in the struggle 
against environment, enemies, or competitors of its own blood will 
reduce the biological pressure. This is especially true where a real 
progressive variation is concerned. 

Evidences are found of sub-human existence in geological records 
of 250,000 years ago, and a bold estimate of 1,000,000 years has 
even been given as the age of the Pekin Man, but a lot remains to 
be proved. The evidences discovered mostly take the form of imple- 
ments suitable for domestic use. The Heidleberg man, the Piltdown 
Man, Neanderthal man, and Eoanthropus have all left evidences of their 
human genericalness, but H. G. Wells is of the opinion that they are 
not the direct ancestors of the present forms of mankind but are re- 
lated forms. Before the climax of the fourth Glacial Age it is sup- 
posed that the Neanderthal men in Europe were driven out of existence 
by the first true men, the Rhodesian men. 

The main changes in the last thirty million years have been con- 
cerned, not so much with bulk and muscular strength as with adapt- 
ability, brain power, and specialization in other directions. This was 
chiefly accomplished in the Eocene period. “The Primates retained their 
limbs and teeth with little further alteration, but their brains developed 
to a considerable extent. 


The Beginnings of Ocular and Visual Development 
In the first place the eye evolved as a result of the sensitivity of 
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certain areas of protoplasm to light, and in its early stages it served 
merely as an organ of direction. At a later stage the Optic Cup ac- 
quired a lens, and so true vision was in the making. Accessory organs 
were gradually evolved in order to control the focussing power of the 
lens, and it is probable that by the time fishes had left their swamps 
in order to develop into land-living animals, devices for accomodation 
had already developed. Then additional ocular protection became neces- 
sary in the form of eyelids. The accomodative effort is essential to 
fishes as it is to other creatures, and accomodation is present in vary- 
ing degrees in all the intermediary links between marine and land 
vertebrates. 

The foundation and origin of the modern eye is the developmental 
result of protoplasmic sensitivity to both the injurious and beneficial 
effect of light. They merely served the purpose in their early forms 
as directional structures and their main functions were similar to the 
Pineal and Parapineal organs. Many birds and reptiles have vesiges 
of this extra median pair of eyes. In man the pineal organ in the 
brain was thought by Descartes to be the seat of the soul. The New 
Zealand Tuatara lizard has retained this pineal or rather more cor- 
rectly the parietal eye at the top of its head which exists in a slightly 
functional form. This eye is anatomically complete, even to the ex- 
tent of possessing a lens, retina and optic nerve. Other creatures be- 
sides this Tuatara lizard or Sphenodon show remains of this third 
eye, notably lizards, lamphreys and frogs. In the last named it is 
situated on the top of the head between the normal eyes and is called 
Stieda’s organ. In the extinct amphibia and reptiles this median eye 
was better developed. “The Sphenodon is not really a lizard but a 
general living form of pre-historic reptilian life which existed millions 
of years ago. 

With the degeneration of the olfactory organs in the Primates the 
visual organs have increased in importance. Conversely it may be more 
correct to say that as the visual organs have increased in efficiency, so 
the olfactory organs, being required less, have become less sensitive. The 
development of Macular and binocular vision with the predominance 
of the visual centres in the brain first appears in monkeys, and the di- 
viding line is readily noticeable because Lemurs, the lowest members 
of the Primates, have no maculae or fusion, but possess very pronounced 
and useful snouts, whereas monkeys and apes have acquired fusion and 
convergence, and their snouts have become less pronounced. The re- 
lative sizes of the visual and olfactory centres of their brains are in 
strict conformation with these superficial adaptations. It is generally 
estimated that it took at least 100,000 years for the development of 
the modern human eye. 


Types of Eyes 


From a theoretical aspect four general types of eye are possible 
where its general form is to be more complex than a mere eyespot as is 
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found in the lowest forms of life. If we consider the eye as an organ 
in which light from a definite direction stimulates a specific nerve fibre 
we arrive at the insect type of eye in which a bundle of refracting tubes, 
each one pointing in a different direction, forms the compound eye. 
There are also three types of eyes each analagous to a well-known optical 
instrument, the pinhole camera, the ordinary camera with a lens, and 
the reflecting telescope. It is obvious that the accomodating eye is 
an evolutionary development of the more elementary form of the pin- 
hole camera type. Lindsay Johnson seemed of the opinion that vision 
takes place by reflection in all animals possessing a Tapetum lucidum. 
He considered that the light is reflected by the choroidal Tapetum on 
to the retinal elements in front of them. On the other hand the true 
reflecting type is not found in nature, perhaps because it could not 
evolve in gradual stages from a very simple form of eye. Bergson, 
the celebrated investigator and philosopher felt that had he been or- 
dained with the power of designing and further creating an eye he would 
have favoured a concave mirror type. 


Elementary Eyes 

The lower forms of animal life present a wide diversity of light 
sensitive organs; even in unicellular forms eye-spots are prevalent. In 
certain species of Jellyfish elementary visual organs known as ocelli are 
found which in some cases consist of a patch of large pigment 
epithelial cells alternating with smaller ones. This patch is slightly 
raised and grades into the surrounding epithelial cells. In other forms 
the patch is below the surface level and forms a pouch. Between the 
pigment however, on the inside of the pouch there are small “‘rods’’ at 
one end of the light cells. These two types of eye foreshadow the 
higher types with the alternation of rods and cones. In invertebrates 
the eyes are outgrowths of the skin and not, as in higher forms of 
life, developments from the brain. In some of the jellyfishes the pouch 
or cup is filled with a transparent jelly-like material corresponding to 
the vitreous in the higher orders. 

In some types of flat-worms the eyes consist of hollow capsules 
formed from an incupping of the epithelium, and deeply lined with 
pigment. Each capsule has sunk below the epithelial layer which has 
afterwards grown over it. It is open on one side, and into its hollow 
pouch project the ends of the ‘‘light cells’’ the outer ends of which pass 
into elongated nerve-cells. 

When two if the eyes are symmetrically placed, then the nerves 
inside the capsules on the opposite side of the body will be stimulated 
according to the direction of the light and the orientation of the body. 
The function of these paired eyes is to enable the organism to adjust 
its axis of movement according to the direction of the light. It seems, 
that the paired eyes originated as organs of direction, guiding the crea- 
ture towards the light, and later when they acquired lenses they be- 
came true organs of vision. 
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Insect Eyes 

There are numerous types of invertebrate eyes, from the simple 
eyes previously described to the compound eyes of insects and crustaceans 
and the more elaborate paired eyes of mollusos. The paired compound 
eyes of butterflies and moths are composed of hundreds of sections. 
They may also have a pair of simple eyes which are possibly degenerate. 
In the caterpillar stage insects have no large compound eyes but have 
up to a dozen simple ones the sense of sight of which is poor. The 
Dragon-fly has compound eyes composed of about 10,000 facets each, 
and in fact compound insect eyes are in general composed of a large 
number of units or ommatidia, and the area of transparent chitin over 
these units is divided into facets. It is probable that each ommatidium 
forms a separate image and the nervous system combines the mosaic 
obtained from the whole compound eye into one single impression. 


W. H. S. Cheavin in describing the eyes of the common house fly 
says that they are made up of innumerable hexagonal openings known 
as facets, being about 4,000 in number, and vision is by the Mosaic 
system described in the previous paragraph. The disadvantages of this 
system are that the insect does not get a very good idea of the actual 
shape and form of objects. On the other hand the slightest movement 
is registered on every facet. 


A vertical section of the fly’s eye shows the principle resembling 
very closely that of the human eye: on the outer edge is the dome of 
facets, and connected to each one is a tube or retinal cell which in turn 
is joined to a nerve fibre leading to the brain of the insect. An in- 
teresting fact with regard to color has been shown in the house fly, 
green seems to be the color they favor, whereas blue seems to be one 
they always avoid. 

The focus of each corneal facet equals the length of the pyramid 
behind it so that any image falls on the tip of the filament of the 
optic nerve. As no two ocellites have the same axis they cannot re- 
ceive rays from the same point of an object; thus we see the reason 
why each compound eye is fixed immovably on the head, the compound 
aggregate probably forming a single image resembling one which would 
be obtained from a single eye. 


Vertebrate Eyes 

In comparing the vertebrate eye with that of a mollusc such as 
the common Pecten the same essential anatomical features are found, 
the Pecten having a retina, cornea, and lens of cellular structure similar 
to that found in the human eye. It is also interesting to note that 
the retina is inverted as in vertebrate eyes, whereas the retinae of in- 
vertebrates, which in general are derived from the skin, are not inverted. 
The retinae of the vertebrates are outgrowths of the brain and only the 
corneae and lenses are developed from epithelial tissue. So it appears 
that in vertebrate and mollusc eyes similar results have been achieved 
along two dissimilar but parallel courses of progressive evolution. 
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Fishes Eyes 

The general ocular structure and form of most species of fish are 
similar to those in the higher vertebrates, the chief differences being in 
the muscle insertions and the accomodative mechanism. The Corneae 
are so curved as to be adapted for vision in the denser medium of water. 
The vertebrate eye, except in degenerate forms, is remarkably constant 
in its general anatomical and physiological characteristics. Even the 
eye of the shark is according to some investigators quite akin to the 
human eye in its chief morphological features. One kind of surface 
swimming fish, a Brazilian species known as the “‘Four-eyed Fish’’ has 
double eyes similar to bifocal lenses. These have been described by 
Boulenger as having the upper half adapted for vision in air, and the 
lower half for use under water. Amphibious creatures which inhabit 
both land and water overcome the obvious visual difficulties by having 
a flattened cornea and large amplitude of accomodation. It is interest- 
ing to note that in the case of flat-fish such as plaice and sole, the eyes 
are normally situated in the very young fish. The habit of lying on 
the bottom which led to the flattening of the body also set in motion 
the mechanism for the migration of one eye to the opposite side of 
the head with a consequent displacement of the bones of the skull so 
that when the fish reaches the adult stage, both eyes are on the upper 
surface. 

The eye of the Octopus or squid, on first consideration appears 
to be like that of a fish, but fundamentally it is different in many of 
its important features. “The lids serve as a pupil, there are two corneae, 
one free and the other divided into an inner and outer portion. The 
‘Tris’ lies outside the retinal layer and apparently there is no true 
choroid. The optic nerve itself lies entirely behind the retina, the per- 
cipient elements of which are on the front surface of the retina and point- 
ing towards the light. 


Avian Vision 

Nature seems to have evolved almost the perfect eye in birds and 
not in man, for in some birds the eye might almost be said to combine 
the power of telescope and microscope. They are able to perceive minute 
objects at very great distances, and their perception is notoriously quick. 
Avian eyes are not all of one type: some of them have one fovea while 
others have two. In many instances the foveae are placed eccentrically 
so that in spite of the fact that the bird’s optic axes are laterally di- 
vergent, it is able to obtain simultaneous binocular perception by means 
of the displaced fixation axes. 


Those birds that possess two foveae to each eye have the eccentric 
one already described, and a more central one which enables them to fix 
upon small insects to one side without moving the head. These double 
foveae are most apparent in pigeons, nocturnals and fast-flying birds, 
and seemingly most of all in the high flyers. Day birds are reputed 
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to be color-blind for blue and consequently see very indifferently at dusk, 
but from observation this does not seem to apply to all of them. 

Grain-eating and insectivorous birds have an average divergence 
of the visual axes of about 120 degrees, and usually possess only one 
fovea, centrally placed, in each eye. The shape of some avian eyes 
is far from spherical, but more like a cone with the cornea as a rounded 
apex. The sclerotic is often bound with a bony ring or casing which 
is contained within it. Birds have relatively the shortest optic nerves 
to be found in vertebrates. Another ocular characteristic of the bird is 
the pecten, which excrescence from the optic nerve assumes a wide va- 
riety of shapes and sizes in the various species. 


Lower Vertebrate Vision 

In the lower vertebrates vision is panoramic, that is, the eyes are 
laterally placed and the two fields are independent of each other. Higher 
up the scale some mammals have binocular fields which are at a maxi- 
mum in man and the higher apes which also possess maculae. ‘This has 
involved the extra development of a complex system of muscles and 
nerves, the fusion sense and stereopsis. In the lower animals there is 
complete decussation of fibres of the optic nerves, whereas in the higher 
orders there is only partial decussation, and there are also fibres in the 
brain cortex co-ord‘nating the two retinae. 

Evidence of evolution that has taken place is readily forthcom- 
ing, but as yet there are several conflicting theories to account for the 
methods of evolution. Darwin (1809-1882) thought that insensible 
variations due to chance gradually accumulated through selection, but 
it is difficult to understand how co-ordinated variations such as would 
be necessary in an eye to make it fit to survive natural selection could 
occur by chance. Bergson was of the opinion that evolutionary de- 
velopment was dve to a vital impulse which forced all organisms along 
the path of evolution. Lamark (1774-1829) held that variations due 
to environmental factors, in other words, acquired characters, are 
hereditary and therefore cause progressive evolution, but there is no 
proof for example that the Mole went blind through living in dark- 
ness. Its blindness conversely may have been the cause of the animal 
taking to underground burrows, but its ocular construction makes it 
difficult to believe this. Similarly there is little doubt that the Bat’s 
vision is primitive, due to arrested development, and not to the ac- 
quisition of a nocturnal existence. Other nocturnal and dusk-prowling 
creatures as a rule have very sensitive and acute vision; they did not 
acquire prowling habits until their ocular development was more com- 
plete. Moreover the fruit fly, Drosophila has been grown for sixty- 
nine generations in darkness without any alteration in the size of its 
eyes or its reaction to light. In the case of many cave animals and 
fishes which have vestigeal eyes it may be that the evolution of the 
eyes has been retarded because of lack of use, so that to this extent en- 
vironment may be a factor influencing evolutionary development. Us- 
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ually in these cases the eyeballs themselves consist of small spherical 
bodies hidden under the skin, and of no use whatever. A _ vestiged 
organ in the human eye is the nictitating membrane which is a rem- 
nant of the third eyelid, and which is more fully developed in the lower 
animals. On one occasion, a vestige of the retractor muscle which serves 
to draw the eyes of some animals back into their sockets to avoid in- 
jury, was found in man. This is an isolated example of reversion 


to type. 


Visual Development in the Primates 

Man owes his predominance in the world to the high develop- 
ment of his intelligence. His senses of hearing and smell are not so 
acute as those of lower animals, and incidentally are not so necessary, 
otherwise he would have retained them. In the general evolution of 
the Primates, the visual and intellectual brain centres progressed seem- 
ingly at the expense of other senses. ‘The olfactory sense for example, 
gradually diminished in efficiency and the snout and nasal appendages 
degenerated. Increased visual efficiency came with the development of 
the macula and brought with it binocular and stereoscopic vision. An 
interesting proof of these changes was shown by professor Elliot-Smith 
when he compared the brain of a Gorilla with that of a Lion, creatures 
of approximately similar bulk. In both, the brain centre for the senses 
of viston, hearing, and touch is the neopallium or cerebral cortex. The 
mass of tissue concerned chiefly with the sense of smell is relatively larger 
in the lion than in the ape, although the other senses as shown from 
the neopallium are more highly developed in the Gorilla. The neopal- 
lium receives stimuli from the sense organs or vision, hearing, and touch, 
and so blends and records them that they can be recalled to memory 
and influence the behaviour of the animal. The Apes and Monkeys 
have the faculty for making judgments and overcoming difficulties, often 
depending for this power on their visual sensatiors. ‘The general pat- 
tern is essentially identical with that of the primitive human brain, 
except that the latter was approximately double the size of that of the 
ape—about 1000 grammes compared with 500. ‘The corresponding 
areas are easily identified. “The expressions of human intelligence which 
are so interlinked with the visual faculty are present in the brain of 
the ape, but are more diminutive. It appears that increased visual ef- 
ficiency at the expense of the degeneration of other senses ran a parallel 
course with the increased size of the controlling brain centres. The 
ancient Greek scientists recognized that the brain was the organ of 
the mind, and the sensory centre of the body, although in biblical times 
the heart and even the kidneys were considered by some to be the seat 
of the mind. 

Organic evolution implies not only organic variations but arrange- 
ment for the hereditary entail of these, and a directing mechanism for 
securing effective and consistent racial change. In the history of the 
characteristics of any species will be found both the tendency to per- 
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sist and the tendency to diverge. Within any species there are certain 
variations which may be acquired or inborn. The acquired variations 
are known as modifications and there is no convincing evidence to show 
that they are transmitted from parent to offspring. Inborn or germinal 
variations are transmissable in most cases according to Mendel’s hy- 
potheses. 


Aristotle (384-322 B. C.) promulgated the first concrete theories 
concerning hered:ty. Linne (1707-1778) and others tried to explain 
why animals and plants resemble their parents on the basis that the 
germ-cells themselves were supposed to contain a minute reproduction 
of the adult organism. Later, Darwin's conception of ‘‘Pangenesis’’ 
was on similar but more advanced lines. He attempted to solve the 
picblem by the supposition that every body-cell gave off gemules cap- 
able of reproducing themselves and that portions of these germs of 
every cell in the body became collected in the generative cells, which were 
therefore capable of reproducing the complete. organism. Lamarck 
(1744-1829) the celebrated French naturalist and his school were of 
the opinion that acquired characters were regularly transmitted, and 
their inheritance was the chief factor in evolutionary development. 
Darwin put forward another theory of blending inheritance and did 
not agree with Lamarck that modifications caused variation. 


To Gregor Mendel (1822-1884) however belongs the credit 
of founding the modern science of genetics. ‘The result of his epoch- 
making experiments with the common pea have been found to be true 
for other plants and also animals, and even Man. It was not until 
1900 some thirty-five years after its conception that his discovery be- 
came known to the world. In recent years Bateson and others have 
applied Mendel’s hypotheses to the human being insofar as such ex- 
periments are possible. Weissman has put forward an original theory 
of heredity founded upon the continuity of the germ plasm. One of 
the logical consequences of this is that acquired characters of whatever 
kind are not necessarily transmitted from parent to offspring. Weissman 
said: 

“How is it that in the case of all higher animals and plants a 
single cell is able to separate itself from the millions of the various kinds 
of which an organism is composed, and division and complicated dif- 
ferentiation to reconstruct a new individual identical with marvellous 
likeness, unchanged in many cases even through whole geological 
periods.”’ 

Darwin atempted to solve this problem by his theory of “‘Pan- 
genesis’ which however has not met with general acceptance amongst 
the authoritative physiologists. 

For the understanding of the modern conception of hereditary 
transmission a working knowledge of mitosis or cell division is neces- 
sary. Each cell itself consists of a nuclear membrane surrounded by 
cytoplasm. In addition to this cytoplasm itself, special structures and 
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substances such as secretions, foods etc., may be found within it. ‘The 
nucleus contains a dense network of chromatin which plays an im- 
portant part in division of the cell in order to bring about growth or 
replacement of worn tissue. At the beginning of mitos‘s the nuclear 
membrane disintegrates and the chromatin is formed into a number of 
structures called chromosomes. 

The number of chromosomes is constant in any particular type 
and is characteristic of the species. [he human cell, for example, has 
48, the mouse has 40, round-worms have 2, and the cray-fish have 
the large number of over 200. 

The chromosomes next divide lengthwise, and separate halves of 
each migrate to opposite poles of the cell where they break down into 
a chromatin mass again and form the daughter nuclei; thus the chro- 
mosomes are equally divided between the daughter cells, each having 
the same number of chromosomes as had the original cell. A nuclear 
membrane is then formed around these daughter nuclei and a cell wall 
divides the cytoplasm between them completing the cell division. In 
this manner two identical daughter cells are formed from the parent 
cell. 

In the case of the germ cell which is the genesis of a new organism, 
the division is preceded by the fusion of the male and female cells 
called respectively the spermatozoon and the ovum. Each of these cells 
contain only half the number of chromosomes normal to the individual 
species. ‘The resulting fertilised ovum therefore contains the full num- 
ber of chromosomes, half from the male parent and half from the fe- 
male parent. Inheritance itself takes place by means of separate units 
or genes, a number of which are present 1n every individual in pairs. 
Each pair of these unit-factors controls some particular characteristic 
in the individual. ‘The offspring receives one gene of each pair from 
each of its parents. In the formation of the reproductive cells the mem- 
bers of these units divide so that each spermatozoon and each ovum 
must contain only one member of every pair. Different units are in- 
heritable separately so that new varieties can be built up by a series 
of crosses. Ihe number of groups appear to have some relation to the 
chromosomes, and is a constant for each separate species. 

Mendel found that certain of the characteristics governed by the 
unit-factors were dominant, and certain of them recessive. A dominant 
character shows itself in the individual even if represented in only one 
of the pair of unit-factors. A recessive factor must be carried by the 
genes of both male and female for a recessive character to show itself. 
The person affected thus however acts as a carrier. It is probable that 
one of the chromosome pairs is concerned with the determination of 
sex in the individual. The genes composing this unit are different in 
the male and alike in the female. If XX represents the female chromo- 
some and XY the male, then every ovum must contain X, but only 
half of them contain Y. Therefore the chances of a male or female off- 
spring developing are equal. 
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There are four- main types of hereditary transmission. In domi- 
nant inheritance the character appears regularly in every generation, and 
only if two normal offspring mate are all their children unaffected. In 
recessive inheritance the anomaly may be transmitted through several 
generations without being apparent, but the character shows itself as 
soon as two carriers mate. There is also the sex-linked inheritance in 
which the characteristic or defect is carried by one of the chromosomes 
and may be recessive in one sex and dominant in the other. Male sex- 
linked inheritance is the more common. The females act as the car- 
riers but the males alone suffer from the consequences. ‘The bleeding 
disease Haemophilta for example as is found in the Hapsburg family 
is transmitted in this manner. The fourth and last type of hereditary 
transmission is that know as mutations. ‘The cause of these spontaneous 
variations is unknown but they probably arise in the germ-cell. Some 
autherities are of the opinion that mutations arise from acquired habits 
ard are transmitted in such a manner as we do not yet understand. 
They may also arise from long continued environmental necessity. 
They may be transmitted according to Mendel’s laws either as a domi- 
nant or recessive character. 

Certain anomalies of the eye are hereditary the chief of which is 
Myopia, also colour-blindness, eye colour, and some general ocular 
diseases. Ihe general impression seems to be that the characteristics 
of the visual functions are dependent on hereditary factors. To what 
extent Mendelism plays a part, and whether it is as equally important 
as numerous other physical and psychological characters has not yet been 
definitely settled, but it is obvious that inheritance plays a certain part 
in ocular development. There is now sufficient evidence to support 
the theory that refraction and acuteness of viston are Mendelian charac- 
ters of inheritance. The degree of correlation between the pairs of 
relatives has to be considered differently when we add the factor of 
home environment however. 


The general anatomical or constitutional predisposition may be 
transferable from parent to child. ‘The total resemblance between the 
parent and offspring is ultimately of a physical order and is itself as- 
sociated with acuteness of sensation as well as facility in mental pro- 
cesses. From this viewpoint it is interesting to note that the ocular 
functions themselves contribute their share to the general measure of in- 
heritability. 

An investigator named Steiger studying the problem of refractive 
inheritance, conclusively showed from statistical evidence that the Men- 
delian factor in vision is quite compatible with many other forms of 
physical inheritance. ‘The steady value of the astigmatic error in the 
individual precludes any suggestion of post-uterine origin, and in ad- 
dition, the fact that both parents are equally influential leads us to 
accept a Mendelian factor rather than any other source for astigmatism. 


Myopia and astigmatism, two of the most important refractive 
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conditiors have been demonstrated by several investigators to conform 
to the theory that they depend upon a Mendelian factor. The aetiology 
of Myopia is a debatable problem, and is in reality difficult to determine 
with any degree of certainty for the external and internal factors, and 
environment play their several parts, some of which may even be ad- 
ditive. Even from casual observation it is clear that there is a tendency 
for myopic parents to produce myopic children. It seems that it is 
not the actual condition of myopia but the particular associated charac- 
teristics which are the Mendelian dominants. 


The myopic error after having been transmitted through three or 
four successive generations causes the sclera to become weakened and 
easily susceptible to internal and external pressure which tends to 
lengthen the eyeball. The child of such a family having a normal 
hypermetropic eye as all babies appear to have at birth, has a definite 
tendency to develope myopia during school age. Myopia, beyond all 
reasonable doubt, is in addition an affliction of civilization and unhy- 
gienic surroundings accompanied by the factor of excessive close work, 
RL. Sutcliffe pointed out at the British Optical Association, 1935, 
Congress at Oxford University that in his opinion high myopia is de- 
pendent upon a recessive gene substitution upon a pair of chromosomes 
which are not the sex chromosomes. Conversely low errors of myopia 
may be dependent upon gene substitution on more than one chromosome. 
Children presenting a condition of malignent myopia which is so often 
character:zed by its alarming rate of progress do out of necessity de- 
mand prophylactic measures. They are generally the offspring of parents 
of similar refractive conditions. In general, the tendency to develop 
myopia in the form of scleral weakness, and a tendency to over-converge, 
and probably an additional factor of calcium deficiency, appears to be 
transmitted as a dominant characteristic. 


Colour-blindness is another of these anomalies of ocular inheritance. 
It has long been a matter of common knowledge that it is more prev- 
alent among males; about 5% of the male population being affected, 
but only about 0.5% of the female. This condition is due to the ex- 
istence of other factors as compared with the normal, and that a single 
unit may produce colour-blindness in the male but not necessarily in 
the female. Unaffected women can transmit it to their sons as the 
condition in themselves is recessive. “The condition is dominant in the 
male, but recessive in the females; it is endemic in the males and trans- 
mitted by the females. 

Haldane endeavored to explain some cases of exceptional pedigrees 
of colour-blindness by assuming that a doubling of the sex chromosomes 
is the chief contributory factor. All children of a colour-blind woman 
must inherit a single unit of colour blindness even if she marries a normal 
man. This in itself is quite sufficient to produce the condition in 
any of her sons, although not necessarily in her daughters. Apparently 
an heterozygous colour-blind male does not transmit the condition to 
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his sons because of it being a dominant factor in the male and reces- 
sive in the female. It is more than probable that some of his grand- 
children via his daughters will be affected. 


Because of the obvious facility afforded by a study of eyecolour, 
this subject has often been investigated from many different viewpoints. 
The work of Hurst and his fellow investigators has demonstrated quite 
clearly the existence of at least one Mendelian factor in operation. The 
human eyecolour is determined by the type and arrangement of the 
pigment in the iris. The scattering and amount of this pigment varies 
the shades of colours from very lightest of greys to the darkest of browns. 
The condition producing pigment in the iris stroma is dominant to 
that producing absence of colour, and therefore blue eyes are more reces- 
sive to brown. Colour in an animal is produced by tyrosinase in the skin 
which converts chromogenic substances in the blood into melanin-like 
pigments. In the case of albinos, the gene producing either the ferment 
tyrosinase or the chromogens is defective, and consequently the condi- 
tion of albinism is a true recessive Mendelian character. In albinos 
the pigment is entirely deficient in the iris, hence the capillaries and 
blood vessels are not obscured and so give the eyes their characteristic 
pinkish appearance. 


Davenport when studying the divisions of eyecolour reached the 
conclusion that there are two principal classes, brown and blue. ‘The 
blue is recessive to grey, and the grey recessive to brown. There are 
numerous causes of the modification of the various shades of eyecolour, 
but sufficient is not known about the inheritance factor to entertain or 
justify any definite statement of this causing variation and scattering 
of the pigment in the iris other than along mendelian lines. The racial 
distribution of eyecolour can be simply expressed as follows: Most 
peoples form the brown pigment in the iris stroma except those found 
in northwestern Europe, and there arose for some unknown reason, prob- 
ably more than 2,000 years ago, a mutation that resulted in some cause 
which affected the distribution of the pigment in the iris stroma. Such 
a mutation as this produced blue eyes. 


Many ocular diseases have been studied from an hereditary view- 
point. Inherited cataract, retinitis pigmentpsa, myctalopia, and ocular 
involvements from inherited general diseases such as venereal, etc., are 
a few examples that have merited close attention. In the case of a rare 
disease where there is a history of consanguinous parents, there is a strong 
likelihood of the presence of a single recessive gene. This is shown by 
the history of many cases of amaurotic family idiocy, albinism, and some 
cases of retinitis pigmentosa. Some examples of sex-linked inheritance 
in the eye are dichromatism, congenital mystagmus, and Leber’s disease 
(heriditary optic neuritis). Some cases of strabismus may be from 
similar hereditary origin. In such cases the descent is usually through 
the unaffected female to the males. Rarely are the females also affected. 
Certain forms of cataract, lenticular colobomas, and lenticular displace- 
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ments are heriditary and may be either dominant or recessive characters. 
There are also ocular diseases which are secondary to general diseases 
which themselves are hereditary. An example of this is when interstitial 
keratitis is secondary to the condition of inherited syphilis. 


MR. WALTER GASSON, AND 
MR. J. H. PRINCE, 

111 THE PARADE, HIGH ST., 
WATFORD, HERTS, ENGLAND. 
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SINUS DISEASE AND ORBITAL INFECTIONS* 


M. Martyn Kafka, M. D. 
Brooklyn, New York 


The relationship of the anatomy of the orbit and the paranasal 
sinuses are very intimately connected; especially so is the frontal sinus 
to the lamina papyracea. The ethmoid sinuses(2) are very closely 
associated with infections of the orbit, the sphenoid, and the maxillary 
sinuses. 

The types of diseases which may result depends upon the mode of 
infection and the relationship of the vessels in disease states of the 
sinuses. Such infections as: Orbital periostitis and cellulitis, exoph- 
thalmus, paresis or paralysis of the ocular muscles (which may be 
either extrinsic or intrinsic) ; there may be a decrease in the visual acute- 
ness; changes in the field of vision such as scotomata may be present, or 
an increase in the size of the blind spot, optic neuritis may prevail as 
well as retrobulbar neuritis and atrophy of the optic nerve. 


When one closely examines the sinus areas, it will be noted that 
the ethmoids and sphenoids particularly, and the medial side of the 
frontal sinus are often separated by a very thin tissue-like wall termed 
‘lamina papyracea’”’ and through these areas the purulent material may 
advance to vital structures through the orbital region or in the base of 
the skull. 

The most frequently infected sinuses, in order, are: the frontal, 
ethmoid and sphenoid. Pressure from the sinus infections may cause 
orbtal cellulitis and this may be either extrinsic or intrinsic. There 
may be Polypi present which may press upward and cause diplopia, 
chemosis, venous engorgement and ptosis. When ethmoiditis is ad- 
vanced, there may prevail orbital cellulitis and retrobulbar neuritis. 
Operations should be performed where advanced infections of the sinus- 
es are present, after pallitative measures have failed; especially should 
intervention take place when there exists an obstructive ethmoiditis with 
no drainage. 

In children it has been found that anatomical anomalies may be 
present. Dehissences and abnormalities of the sinus cavities and 





*An abridgement of the material presented before the New York City Optometric 
Society, February 9th, 1938. 
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walls are found, and due to anomalies the cranium may be involved; 
sometimes along the ethmoid maxillary suture and large openings in 
the bony wall of the lamina papyracea may be present. 


Theory of infectious invasion by way of perineural sheaths has 
not as yet been well demonstrated scientifically. Meningeal and cerebral 
invasion may result by absorption of toxic agents or purulent absorp- 
tion by way of the superior and inferior ophthalmic veins which may 
enter the cavernous sinus in front, and the superior petrosal sinus which 
leave it behind. 


Anatomical basic facts disproves spread by lymphatics. 


Clinical Description: Frontal sinus: There may be a unilateral 
swelling of the upper lid related to frontal infection; usually found in 
children past 5 years of age. Where you find a swollen lower lid, as 
commonly occurs with ethmoid disease, there may be a combined swell- 
ing of both lids when there is an infection of both sinuses. 


A red, painful swelling near the inner canthus of the eye may re- 
sult from an inflammation of the frontal area and cheek and some 
inflammatory area may cause thickening of the periosteum at the medial 
wall of the orbit. Symptoms: are temperature, rapid pulse, etc. 


The eyeball may be normal or become proptosed and bulbar and 
palpebral conjunctivitis may be chematic. Motion of the eyes is limit- 
ed resulting from external rectus paresis. When proptosis is great, the 
lids do not close resulting in ulcers of the cornea. Papilloedema may 
result in such cases. 


In my study of 10 cases of retrobulbar neuritis, on the service of 
Bellevue Hospital, I found that 6 cases had pathology of one or all 
sinuses. [he ages ranged from 13-62 years, and seven were female and 
three male. ‘Ihe onset in the seven cases was gradual; ranging from 
sudden to gradual. “Iwo had a sudden onset. In those cases showing 
sinus pathology, the degree varied from mild to that of marked, in- 
fection being found in various combinations; from unilateral to bilateral, 
from one to several. Upon discharge of these patients, six were im- 
proved and four were not improved because of refusal to cooperate. 
Of those treated in this group, one had badly infected teeth and was 
treated dentally; three cases improved without treatment. The occur- 
rence of this disease (retrobulbar neuritis) is not common. In other 
words, one case in 2,000 in the Eye, Ear, Nose and Throat Depart- 
ment; 10 cases in 20,000 admissions. 


Regarding Sinus Diseases:* X-Ray interpretations and trans-illu- 
minations are variable. Recently I have published a paper on this topic 
which will appear in the near future, and the summation of my find- 
ings are as follows: Trans-illumination—degrees where present and 





*Kafka, M. Martyn, M.D., The Correlation of Clinical and Roentgenological 
Findings. Archives of Pediatrics, Vol. LV, No. 2, Pages 110 to 116, Feb., 1938. 
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not present. X-Ray findings show thickened mucosa, shadows and a 
relationship to trans-illumination. 

In obtaining a diagnosis of retrobulbar neuritis, it is of utmost 
importance to make a careful analysis of the sinuses, a study of the 
teeth, do a general physical examination, a neurologic examination and 
examine for other foci of infection as tonsils, gall bladder, appendix 
and kidney. 

In a differential diagnosis it is wise to consider multiple sclerosis 
(disseminated sclerosis). This is a disease characterized by small areas 
of sclerotic tissue that are irregular in distribution in the nervous sys- 
tem. It is usually found in young people, however, the age varies. The 
causes of this disease are: exposure, injury, infectious diseases, and toxic 
agents. Anyone may be predisposed to the disease. 


Pathology of multiple sclerotic—Macroscopically: Over surface 
of brain, medulla, spinal cord are scattered in varying sizes and shapes 
and grayish blue in color. These may be seen microscopically -as well. 
Sclerotic areas may sometimes be seen in the optic tracts and chiasma. 
Histologically one sees a disintegration of the myelin sheath. The foci 
of infection affect the cells to a very slight degree; it is primarily the 
selective action on the myelin sheath that causes the degeneration of 
the sclerotic tissue in this disease. 


Sinus Diseases and Diseases of the Eye—In regards to therapy 
treatment, operative intervention in retrobulbar neuritis is important; 
for many favorable results have been obtained. Dr. Benedict of Mayos 
Clinic favors local therapy; 2% Iodin solution or packing the nose with 
mild silver protein 2-3 times per day and permitting to remain about 
three hours. By inducing hyperaemia it takes the place of abscesses of 
sinuses. A careful as well as detailed history of the initial onset should 
be obtained. 


Dr. Martin Cohen cites Birch-Hirscfeld, who reported 648 col- 
lected cases of orbital inflammation out of which number 509 showed 
sinus disease. Out of 509 cases, frontal sinuses were involved in 29% 
of the cases, the maxillary in 21% of cases, the ethmoid in 20% of 
cases and the sphenoid in 6% of all cases. The mortality reports in this 
group were 12% or 52 in the collected group of 648 cases. The causes 
of mortality range from: Meningitis, abscess of the frontal lobe, throm- 
bosis of the cavernous sinus, pneumonia and sepsis. 


In the 11 cases [ reviewed at the Brooklyn Jewish Hospital, four 
were retrobulbar neuritis, three optic neuritis, and three orbital ab- 
scess. he ages in this group ranged from 2-40 years, three were 
female and 8 were male. ‘The onset in five of this group was from 
two to four weeks. In three, the onset was from a few months to 2 
years, 1n the balance of cases no onset period could be obtained. Of this 
group 5 cases were discharged as improved, one case had an exodus 
due to a periorbital abscess following a fracture of the base of the 
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skull with meningitis following. The entire 1] cases in this group 
had sinus disease ranging from frontal, ethmoidal, and sphenoidal 
sinusitis. Concerning the stated 11 cases, where orbital abscess was 
present, incision and drainage was used. In retrobulbar neuritis, in the 
presence of sinus disease, sphenoidectomy and ethmoidectomy were per- 
formed. One case had acute frontal sinusitis, right frontal osteomyel- 
itis, right frontal epidural abscess with a question of a brain disease. 
A ventriculargram was done; and in exploratory operation performed 
for the brain abscess the finding proved to be a frontotemporal brain 
abscess with osteomyelitis of the skull. The orbital abscess was drained 
and a curettage of the skull was done This case improved but had to 
be rehabilitated for light work. In this group of 11 cases, 3 showed 
positive X-Ray findings: in 3 cases tonsillectomies were performed to 
eradicate the foci of infection. 


I reviewed 31 cases of abscess of the eyelids, upper and lower, 
out of 2,625 admitted to the service of New York University and 
Bellevue Hospital. These 31 cases covered total admission of 13,125 
cases over a period of 5 years; in other words, | case of every 423 clinic 
cases admitted. Of the entire group other than the eyelids, there were 
2 cases of orbital abscesses, 2 lacrimal sac abscesses, 1 secondary glau- 
coma and staphyloma of the left eye. X-Ray reports in these 31 cases 
were as follows: In secondary glaucoma and staphyloma, X-Rays 
showed a cloudiness of medial cells of the frontal sinuses and thicken- 
ing of mucosa of the lateral margins of the antra. In another case of 
lid abscess there was thickening mucosa of the right frontal and left 
maxillary with no destructive change in either orbit. Third patient 
there was hypertrophic mucosa of the left ethmoid cells. In a fourth 
case there was pathology of the right antrum, right ethmoid and right 
frontal, with thickened mucosa. In a fifth case there was no destructive 
changes of either orbit. Hypertrophic mucosa was present in frontal, 
ethmoid, and maxillary sinuses; the sphenoid sinuses were extremely 
rudimentary. In the sixth case there was found thickening of the 
mucosa of the frontal and left maxillary sinuses, but the sphenoids 
were normal. 


What is most important in this group is out of 31, 24 cases 
showed negative X-Ray reports regarding sinus disease. Concerning 
the treatment, wherever sinus disease was present, these patients were 
treated locally and scientifically, without operation. The abscesses were 
incised and drained. All 31 cases recovered upon discharge. 


Dr. Friedenwald, of Baltimore, is of the opinion that effects of the 
diseases of the nasal accessory sinuses on the optic nerve have not been 
clearly defined. Several other authors are of the same opinion. On the 
other hand, DeGrosz observed 100 cases of retrobulbar neuritis and 
found 50 out of 100 cases were caused by nasal conditions. Wilmer 
recently reported 8 cases of retrobulbar neuritis, one due to sinus in- 
fection. Gifford feels that the condition of retrobulbar neuritis was 
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caused by purulent sinuitis in 3.5% of all cases and that in cases where 
sinusitis is responsible for this condition, it is due to direct extension 
from the sinus disease to the orbit. Where sinus disease is present as 
in ethmoid or sphenoid involvement in such pathologic state should 
be interdicted by the opening of the ethmoid and sphenoid for ade- 
quate drainage. Other means of treatment have been employed, such 
as fever therapy and injection. Dr. Gifford favors such treatment. Re- 
cently I have advocated the use of Bacteriaphage both by local and 
intravenous treatment. In the intravenous I employ Aspergen. 


DR. M. MARTYN KAFKA, 
807 ST. MARKS AVENUE, 
BROOKLYN, NEW YORK. 
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EYE MOVEMENTS* 


F. McFadden, Opt.D. 
Rutland, Vermont 


In a recent paper by Miles a Tinker, Ph. D.," upon eye movements 
he enters into discussion of the movement patterns that occur during read- 
ing, and cites the photographic records obtained with the Ophthalmograph 
camera. 


The saccadic movements or jumps as the eyes move along a line 
of type from one fixation point to the next have been studied for some- 
thing more than twenty years and a large amount of various data are 
recorded. Until the Ophthalmograph camera was produced the photo- 
graphic records were of one eye only. 


Estimates and measurements of the duration of time of the “‘dwells’’ 
during which eyes remain stationary or fixated fluctuate with various 
observations all the way from a hundredth of a second to a twenty-fifth 
of a second. ‘Tinker estimates that the total time of the dwells is about 
93% or 94% of the reading time, leaving about 6% to 7% during which 
the saccadic movements are taking place. 


He says that the eyes appear to converge somewhat during the 
saccadic moves and then make divergent adjustments when coming to 
a fixation at the end of a sweep. 


He says that there is a tendency of one eye to deviate off to one 
side, or to make irregular looping movements and jerks of one or both 
eyes on approaching fixation, and the inability for both eyes to main- 
tain coordinate fixation is frequently observed. 


It is of course well known that with our tests for proximal fixation 
there is a sort of normal Exophoria which varies widely, indeed with 
some individuals running all the way from nearly zero, to 6, 7, and 
even 10 prisopters. 

With all the study and investigation already done in this field 
there still seems to be a vast hinterland of unexplored territory and 
misunderstanding of factors and conditions which are doubtless involved 
in this problem. 


‘January, 1938, American Journal of Optometry. 
*Submitted for publication February 8, 1938. 
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The question of course revolves itself into precisely: How do we 
converge when reading? Does the visual axis of each eye converge to 
a point upon the text so that this angle is locked in a rigid manner? 
Does this locked point progress along the line of type from one locus 
to the next 3, 5, 8, or more times per line, and if this is the method, 
then how does Mind know where to locate the next locus? 


How is Mind to know that it is upon the same horizontal level, 
and how is Mind to know in just what part of some word this locus 
must be planted? And, if this 1s the method how does Mind know 
that in certain types of text or unfamiliar characters these locii will be 
spaced in unknown and highly irregular intervals while in other cases 
the eyes may glide past a word many letters in length to fall upon a 
locus such as an a, at, or the beyond. Should this be the method, how 
is Mind enabled to make regressive movements on certain occasions and 
alight on proper locus. Moreover, upon finishing a line and regressing 
to start the next below, can a locked angle of the visual axes alight with 
precision at some point mid-way of the first word? 


There are of course only three ways by which the eyes may 
progress while reading. These are (a) locked angle, as described, 
(b) a slip-step or ratch-step movement whereby the right eye would 
move forward to some locus, during which interval of time the Mind 
would take cognizance of certain outstanding factors of the word, to 
be followed by the left eye moving up to this fixation point, keeping 
the visual perception act transmitting its message to the groundwork of 
the brain whilst the right eye now released from definite fixation again 
advances to the next locus. 

It would seem that much attention should be given to the factor 
of eye dominance for it seems to be established beyond doubt that we 
habitually fixate with one eye while using the other as an assistant. 
People cannot be said to be right or left footed for they learn to kick, 
jump, and perform various leg exercises without preference, but it is 
almost impossible to find one who is ambidexterous being enabled to 
use his knife and fork with equal facility in either hand, or to per- 
form ordinary routine acts like writing, whittling, or sewing with- 
out hand preference. Hearing may be considered equally acute with 
either ear, although when listening for intricate or difficult sounds a 
preference is invariably shown. 

But we have long known that there is a preference in eye domi- 
nancy, although it is a matter of record that the better eye is not in- 
variably the dominant one. It is probably a fact, although perhaps 
not yet commonly realized, that we habitually fixate with one eye and 
move the other up to it, (b). It has long been a proper proceedure 
to determine dominancy when there is an ocular imbalance and to place 
a corrective prism before the non-dominant organ. 

Mind cannot study itself since it has no mental clock-work by 
which its methods and movements are measureable, hence we are totally 
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unable to analyse our own personal methods in reading. 


A third (c) method may consist of the over-step fixation, by 
which I mean that possibly the eyes may progress as we walk, one 
foot stepping over the other. 

Optometrists and educators are making a profound study of the 
act of reading with particular reference to the backward student, many 
of whom seem to have acquired habits which gravely interfere with 
scholarship. 

A great deal is now being said upon what is termed ‘“‘rythmn 
reading,’ which is a mechanized method of exposing a few characters 
or words for perception after which a shutter is closed and the follow- 
ing area exposed for an equal period of time, so that the Mind through 
the two eyes must keep in step with measured time intervals. Although 
much may be said in favor of this proposal we can scarcely accord 
it more than early experimental evidence which will in a short time 
be discarded for other and better methods. 


As a matter of fact no one yet seems to know whether X, Y, 
and Z read by the (a), (b), or (c) method, nor whether X habitually 
combines (a) with (c), and Y habitually combines (c) with (b), 
or whether Z combines (a), (b), and (c). Our photographic bino- 
cular records are still inadequate to prove any of these facts. 


These so called normal exophores at the near point, usually rated 
at about 6A exophoric, do not seem to conform with the (a), (b), 
or (c) proposition, although we might possibly consider that the test 
number 13 A—B finding may be indicators of the position of the 
eyes when they are standing like a soldier planted squarely on his 
two feet at the ‘‘ready’’ before the command is given to ‘“‘march.”’ 
This test may perhaps only indicate the “‘en guarde.”’ 





People acquire various methods of walking, some shambling list- 
lessly along dragging their heels, shuffling their feet, skuffling their 
toes, leaning now this way and now that, veering to right and left 
in a slouchy manner. Others step off briskly with measured tread, 
rythmic beat and perfect coordination of skeleton and muscles. A 
great deal of training is required of soldiers before they learn to march 
easily and without undue fatigue. 


Similar factors under other terms are found with reference to the 
training of hand movements in various industrial pursuits where waste 
of time and effort are to be conserved. Undoubtedly many back- 
ward students have shuffling eyesight habits, but until we know pre- 
cisely what their habits are, and how they may agree or disagree with 
the pure (a), (b), or (c) possibilities, we yet have little to go by 
in profitable eye training. 

A more practicable and applicable manner of binocular observa- 
tion on the part of the examiner of the coordinated, or non-coordinated 
binocular movements of the subject is yet to be devised. Manifestly 
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it is wholly impossible for an observer to look onto the ground-glass 
field of the Ophthalmograph with either one or both his eyes, and 
see two widely spaced objects like the focal images of the patient's 
pupils, or the small reflected point of light from his corneae, and 
recognize whether the eyes move precisely together as in (a), or whether 
the saccadic movements are (b), or (c), and moreover even though it 
were possible for us to mentally observe two separated points in space, 
our own appreciation of time intervals is so very much slower than 
the one-hundredth or the one-fiftieth of a second that we could not 
perceive it, for the fastest appreciable mental time interval is not more 
than one-fifth or one-tenth of a second with the very best of condi- 
tions of high illumination. Consequently mechanical and photographic 
methods must be devised in order that competent records may be ob- 
tained. 

Until some of these facts are known, more commonly appreciated, 
and carefully digested we must place far less reliance upon test number 
13 A and B, findings as well as consider that our present evaluation 
of eye movements is inadequate. 

The (a) reading method does not appear reasonable, since it 
supposes that the visual! axes are rigidly linked at the fixation plane, 
and that this point “‘hops’’ from place to place, as a robin on the 
lawn. Until experimental verification proves to the contrary, it seems 
more logical to suppose that either the (b) or (c) method is used. 
But in either case, or if perchance both (b) and (c) are found in 
the same individual, eye dominance is a factor which should first be 
determined, for if in reading from left-to-right the left eye is paramount 
it would seek to lead off as fixator of the locus, while the right eye 
would trail along, catching up to complete the perceptual faculty and 
interpretation of the letter-grouping or word-grouping. Indeed it is 
conceivable that this is the habit or condition of people whose 13A 
and 13B are either Zero or only 1 or 2 Exo; and that whose number 
13 finding shows a wider than expected 6 Exophoria, lead with their 
right eye. We might theorize upon all this for many months with- 
out result. However, one must first have a Theory, then set about 
to prove or disprove its possibility, its probability or that it is a Law. 
But until there is a genuine conception that two or more possibilities 
might exist, we shall continue in the present stalemate. 

Eye movements which only sweep over an arc of a few millimeters 
radius, covering very few degrees, often only a few minutes-of-arc, and 
which cover periods of time measurable in hundredths, sometimes in 
thousandths of a second, require that further study must be made of 
the subject, and with quite other instruments than those yet available. 


DR. F. MC FADDEN, 
RUTLAND, VERMONT. 


184 





THE PROCESS INVOLVED IN LEARNING TO READ: 
AN HYPOTHESIS* 


Robert J. Beitel, Jr., Ph.D., F.A.A.O. 
Southbridge, Mass. 


Recent methods introduced by Taylor’ involving diagnostic, teach- 
ing, and corrective techniques in reading have yielded evidence which, 
it is believed, may lead toward a formulation of the problem involved in 
learning to read. The purpose of this paper will be to present a formula- 
tion of the reading problem in stimulus and response terms and to point 
out the significance of such a formulation for educational methodology. 
It should also be sufficiently generalized as to be applicable to similar 
learning phenomena (for example the reading of Braille). 


Taylor's method involves: 


1. Eye movement photography for the diagnosis of the form, ma- 
turity and characteristics of the reading habit. 


2. Remedial training procedures where the presentation of the read- 
ing material is mechanically controlled. Taylor's fundamental 
purpose is to develop the mechanical and interpretative processes 
simultaneously. The apparent objectivity of such a program 
would seem to permit a cioser analysis of the factors involved in 
the acquisition of the reading habit. 

Of the previous attempts at formulation of the problem Buswell’s' 
method was perhaps the most objective. Utilizing eye movement photog- 
raphy as the diagnostic method in a study of the eye-voice span in 
reading, Buswell, in 1920, came to the following conclusion: 


‘“The development of the reading process may, therefore, be 
traced through three stages. First, the most primitive or immature 
stage of all reading where the eye, the voice and the meaning are 
all focused at the same point. Secondly, the more mature state of 
oral reading where there is a considerable span between the eye 
and the voice, with the recognition of meaning occurring at a point 
nearer to the position of the eye. Thirdly, the stage of silent reading 
where the reader is entirely relieved of any attention to the voice 





*An abridgment of the material presented before the American Academy of Optom- 
etry at Rochester, New York, June 24, 1937. 
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and where the entire attention can be given to the eye and the 

meaning, making possible the development of a much higher degree 

of proficiency.” 

While this is descriptive of the developmental stages in reading, it 
is not explanatory of the way in which these stages come about. 

For our purposes let us choose the language behavior of the pre- 
school child to be our point of departure. It is necessary only that we 
consider language responses or vocalizations not merely as forms of 
behavior in themselves, but as responses which have become integrated 
with and also surrogates for various more or less specific modes of non- 
language behavior.* In this, then, we have a form of substitute behavior 


which is more abbreviated than the original and hence more economically 
and efficiently performed. The extraordinary amount of training that 
each child receives, being given a verbal response for most of the char- 
acteristics of the stimuli which he will meet, results in the possession of a 
large repertoire of verbal response substitutes for definite stimuli external 
to his body, for more or less indefinite stimuli inside his body, and for 
various forms of behavior which he and others make*. These language 
responses, or verbal substitutes, become intimately connected by training 
and repetition. 

In other words, the child’s language ability is fairly well estab- 
lished prior to entering school. Hence, when he is taught to read, the 
principle involved is to cause the written language, or words, to become 
equivalent stimuli to verbal or vocal responses. The process is fundamen- 
tally similar to that involved in learning a code or a foreign language. 
The new and strange symbols and words must become equivalent 
stimuli to the previously established form of language behavior. The 
process is at first slow due to the necessity for identification, recognition. 
or discrimination of specific stimuli. For this reason the child reads 
slowly, haltingly, and is characterized as a ‘“‘word reader’’ when he 
reads orally. Thus his oral reading is quite different from his usual 
language or speech behavior which is well integrated, smooth, and con- 
tains elements of expression and inflection characteristic of his social or 
language environment. At this state of development the child’s eye fixa- 
tions and oral response are focused at the same place. With further train- 
ing the eye precedes the oral response to a point where the oral response 
now possesses the characteristics of his language behavior. This is the 
eye-voice span of which Buswell speaks. The development of this eye- 
voice span can be readily noticed under conditions of Metron-O-Scopic 
training. Ihe position of the visual stimulation, or presentation of the 
written word, is seen to precede the oral response. Thus the integration 
of the responses to the written words with the previously established 
language behavior, as far as its characteristics of form and inflection are 


*(For a treatment of the problem of language and the science of linguistics see 
Esper’s’ discussion. ) 
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concerned, takes place within the organism, i.e., on the “‘response’’ side 
of the stimulus-response correlation. (Of special aid to this integration 
is the form of punctuation of the written material which renders the 
material characteristically equivalent to the forms of speech.) For this 
reason the so-called ‘‘thought unit’ of which educators speak and which 
pertains to the presentation of reading material does not necessarily per- 
tain to the visually presented grouping of words, but rather pertains to 
the process of integration of the response. This, in turn, is determined 
largely by the extent of equivalence of the two systems of response in- 
volved. 

We arrive, therefore, at the following formulation of the process 
of learning to read, 


(1) ‘The discriminative response to the written word becomes con- 
ditioned to the (language) response made to the stimulus 
which the word represents, or for which it (the word) ‘s a 
substitute stimulus. 

(2) The spatial and temporal sequence of presentation of (word) 
stimuli elicits a corresponding sequence of (language) ie- 
sponses. 

(3) The integration of these responses into a pattern of language 
behavior (in oral reading) approximating the form and char- 
acter of the previously established language habit takes place 
when the eye-fixations are focused upon some position in the 
sentence ahead of the word to which the oral response is be- 
ing made. 

(4) In silent reading these responses become abbreviated to sub- 
vocalizations or ‘‘implicit’’ language, or speech, responses. 


Popular conceptions of thinking and meaning are derived from the 
apparently vast number of interrelations and the complexity of these 
recurring stimulus-response coordinations. 
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SOME NOTES ON FUSION* 


T. J. Arneson, Opt.D. 
Minneapolis, Minn. 


Had the early physiologists known as much about fusion as we 
know today they probably would have added this faculty to the five 
senses of man. So important have I come to regard this faculty of the 
mind that I like to think of it as the sixth sense. Fusion is an inherent 
instinct in all human beings, but unfortunately, from various causes, 
this fusion sense has been disturbed or impaired in about 20 per cent 
of our cases. A mental or physical shock caused by a severe blow or 
fall, injuring the body, head or eyes, will sometimes disturb the equil- 
ibrium of the ocular muscles, thereby impairing fusion just as a similar 
shock will affect the memory. Even a hard snap or flip of a twig on 
the side of the head has been known to affect fusion seriously. Bad 
tonsils, teeth, fevers and other bodily ills do damage to fusion when- 
ever these toxic diseases invade and attack the ocular muscles. 


Ordinarily, these cases are treated by the physician or dentist; and, 
although the original cause of infection is eradicated, the damage to 
fusion in most cases remains. Once disturbed, nature has no power to 
re-establish or correct fusion. The reason for this strange phenomenon 
is because the eyes which see contrary to the mind have lost their power 
of obedience to the central control, the brain. By training with op- 
posing prisms and visual gyration exercises, we build up the ocular 
muscles to a point where they can and do co-ordinate. In brief, we 
correct the muscle imbalance so that they will respond to, or obey the 
normal mental urge to fuse. 


Fusion is the merging of the two images (one for each eye) in 
the brain—a merging which the brain ever seeks to accomplish. Now, 
if the myo-fusion amplitudes are ample and balanced, fusion will ob- 
tain without strain or discomfort. The muscles then become resilient, 
and fusion so suspended becomes a floating power, relaxing the nerve 
strain that accompanies the unbalanced muscles. But if, on the other 
hand, fusion is disturbed, and we have improper myo-fusion amplitude 
ratios, there is at once set up in the brain this battle or struggle as we 
have just seen. It is this dynamic struggle that attacks and so often 


*Submitted for publication April 8, 1938. 
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throws into disorder the whole nervous system, leaving in its wake 
mental, physical and nervous wrecks. But this is not all. If it were, 
then optometry would have no responsibility, no right to enter this 
field, and our service to humanity would be circumscribed as hereto- 
fore. We have seen that under the law of the survival of the fittest 
one or the other or both of these antagonists, the eyes, goes down to 
defeat and becomes amblyopic or crossed. The weaker member gives 
up the fight and the eye that surrenders is lost through inactivity or 
lack of use. It is with these eyes and their unhappy owners that we 
have to do. It is here we take up our task of trying to rehabilitate 
these human wrecks through the restoration of fusion. 

Clearly then, the problem is to break the tetanus of the muscle or 
muscles and get the hypnotic antagonist to accept or respond to the 
mental urge or impulse to agree or function together. In short, it is 
our job to build up the weakened muscles until they are equal in their 
power to co-ordinate with each other. 

We have found that the more active the fusion faculty becomes the 
more prism can be interposed, which in turn speeds up the results. 
Other devices are limited in their power to stimulate attention and fu- 
sion, consequently they are too slow, and the optometrist becomes dis- 
couraged. Visual gyration builds muscles, vision and fusion simul- 
taneously, and does these things with incredible speed. With its gyrating 
disc on which is the antenna or letter (E), and its red rotating target, 
I was able to originate or establish the 40 to 100 degrees convergent 
myo-fusion amplitude, the 10 to 20 degrees divergent myo-fusion am- 
plitude, and the new high ratio that have distinguished this method 
from other systems. And, but for this discovery, these findings would 
yet be unknown. These findings and their resultant treatment which 
constitute the daily activities of our clinic give results that seem to me, 
at times, are but little short of the miraculous. 

By way of paraphrase, it is interesting to note that when ampli- 
tude has been properly built up through visual gyration that the 
patient can fuse any object at any distance with the 100 degree prisms. 
Ever keep before you the fact that fusion, in order to be lasting, must 
be trained at all distances. And why not? For, is not the training 
of the eye muscles much like the training of any other set of body 
muscles? Any athlete will tell you that the principles of calisthenics 
require a variety of exercises for complete development. Any system 
of ocular exercises that does not provide for bringing all the muscles into 
full and varied play is as imperfect and as futile as a single muscle 
motion would be in the development of full bodily strength. 

It should be made plain that the outstanding merit of visual gyra- 
tion lies in its effectiveness to intensify and amplify the fusion of the 
eyes—in its power to drive and hold that fusion. But this is not all: 
there is a mental urge on the part of the patient to “‘follow through.” 
This ‘‘mental urge’’ is that virtue, that elusive something, which the 
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optometrist seeks to employ. This basic principle of the system is 
elaborated and made more clear in the text that follows. 


It has been hinted by a few well meaning optometrists that the 
myo-fusion technique is not sufficiently scientific, and that its method 
is too haphazard to be taken seriously by the profession. ‘These critics 
demand better records and graphic charting before its conclusions and 
results can be accepted. If the system was just now being introduced, 
and it did not have a background of technique verified by hundreds of 
optometrists now using it, this demand might have an element of justi- 
fication. The whole meaning and conception of this system lies in its 
practical consequences, and not in untried theories. We are quite will- 
ing to stand or fall upon this pragmatic test of its technique. 


I contend that when I can build a case of exophoria of from 
5 to 10 degrees up to an adduction of 100 degrees, base-out, in the un- 
precedented time of two weeks through intensive treatments twice a 
day. This ought to compel the attention of the practical optometrist. 
I do not mean that I alone can build these high ratios but that every 
man who makes proper use of the technique can and does get the same 
consistent results. By every law of reasoning these unfailing results 
must then favor the system. 


I do not hesitate to say that every optometrist ought to regard 
graphing as a sinful waste of time unless, indeed, he knows no better 
way. I have in mind the countless number of cases where men graphed 
their cases. ‘Their results would vary from day to day, sometimes up 
one, then back two degrees on the next day, and so on, finally reaching 
only 30 degrees, the maximum or accepted standard of increase. And 
this only after from two to three months of daily exercises; whereas, had 
the same man used the method I employ he could have gone to 100 with- 
in two weeks of intensive training, increasing as high as 10 degrees in a 
single day. And what is more, these increased ratios stay ‘‘put.”’ 


Stereopsis and Fusion Training in Suspenopsia 


Fusion training and stereopsis is taken care of automatically while 
treating at ‘‘near,’’ providing we do not interpose too much opposing 
prism. Rather should we use the nearest “‘with’’ prism that will 
super-impose the two images of the gyrating disc. In this training 
treatment, the vari-colored border lines of the antenna or (E) are con- 
tinually being filled in, as it were, in the mental image of the ambly- 
opic eye through peripheral stimulation, central fixation and motion— 
the three-fold action of the gyrating disc. 


Most of our leaders have sought to trick the amblyopic eye into 
seeing, to develop stereopsis at the reading distance. This method is 
good for treating the effects only. Amblyopia, suspenopsia, latent and 
manifest squints are effects and not the cause. In treating these effects 
you may get some vision, but it is not useful vision. By going deeper 
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and treating the cause with visual gyration treatments we develop the 
amplitude essential to the permanency of vision when once restored. 
Or, consider it from another angle: we treat the cause and effect simul- 
taneously. In visual gyration treatments fusion and stereopsis build 
faster than the myo-fusion amplitudes, therefore we need pay very little 
attention to the building of vision or stereopsis. We simply interpose 
prism power gradually, and always under full myo-fusion stress. Re- 
lief of symptoms is certain in most cases, while vision can be improved 
but seldom made normal. The optometric problems which we must 
solve are the low myo-fusion amplitudes and faulty ratios. There is 
absolutely no need of fusion training by the old stereoscope method 
used by the patient in his home. It is far too slow, besides with all 
new cases noticeable results should be had within three to six treat- 
ments or we shall run the grave risk of a discouraged and dissatisfied 
patient. The quick results of visual gyration treatment astonish the 
patient, arouse his enthusiasm, inspire gratitude and loyalty, and often 
keep him coming beyond the point where it is any longer necessary. 


We have had some knowledge of central fixation exercises in com- 
bination with prisms, but we never thought of gathering and forcing 
peripheral rays to aid central fixation and fusion through motion. It 
is this motion that is new. Without it the whole superstructure of 


our technique falls. 
DR. T. J. ARNESON, 


826 NICOLLET AVENUE, 
MINNEAPOLIS, MINN. 


191 











AMERICAN JOURNAL OF OPTOMETRY 


Vol. 15 MAY, 1938 No. 5 
EDITORS 

DR. CAREL C. KOCH DR. JACK I. KURTZ 

1501 Foshay Tower 1501 Foshay Tower 

821 Marquette Avenue 821 Marquette Avenue 

Minneapolis, Minn. Minneapolis, Minn. 


Original papers, scientific communications, clinical reports, society proceedings, books 
for review, and correspondence should be sent to the Editor, Dr. Carel C. Koch. 


Annual Subscription, $4.00 in Advance; Canada $4.50, Foreign $5.00. 
Single Copies, 50c. 


Copy of advertisements must be sent in by the tenth of the month preceding their 
appearance. Subscriptions, applications for single copies. communications with reference 
to advertising or other business should be addressed to the Business Manager, Dr. Jack I. 
Kurtz, 1501 Foshay Tower, Minneapolis, Minn. 


Published Monthly by the 
American Journal of Optometry Publishing Association. 


The Journal has no objection to the reprinting by other magazines of any of its 
articles, provided such reprints are properly credited to the American Journal of Optometry. 


SUMMER GRADUATE EDUCATIONAL TRAINING FOR 
OPTOMETRISTS 


The Pennsylvania State College of Optometry has again announced 
its annual Summer Short Course for Graduate optometrists. This course 
is one of several offered to the profession by various educational centers. 
These Graduate courses have proven themselves to be of great value in 
keeping optometrists abreast of all of the newer developments in refractive 
science as well as similar developments in those technical branches of 
other fields which closely parallel that of ocular work. 


At the Pennsylvania State College of Optometry formal courses 
will be offered during the week of June 12-17 from 9 A. M. to 12 noon 
daily and from 1 P. M. to 5 P. M. daily except Thursday, at the Main 
Building of the College. From 1 P. M. to 5 P. M. on Thursday, the 
Clinical Sessions will be held at the College Clinics. Evenings will be 
reserved for symposia and entertainments. Detailed information about 
the courses will be found in the paragraphs immediately following. 


Course No. |]. Visual Psycho-Physiology by Dr. F. M. Stever. 
This course is designed to present some of the more recent work in Visual 
Psycho-physiology research and to form a background for the study 
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of everyday problems in refractive work and orthoptics. Emphasis will 
be placed upon those features which have a practical application in prac- 
tice. Lectures will be augmented by laboratory demonstrations and lan- 
tern-slide projections. Ample laboratory facilities and equipment together 
with suitable material will be used in illustrations of the matter under 
discussion. The discussions will include such subjects as: Stereoscopic 
Vision, Ocular Physiology, Projected Ocular Images, Accommodation- 
Convergence Relationships, After-[mage Phenomena in Squint; together 
with many other procedures employed in refraction and orthoptics. This 
Course will be particularly helpful to those interested in the fundamental 
material underlying Ocular Muscle Anomalies. 


Course No. 2.—The Gross Anatomy and Pathology of the Orbit, 
by Dr. I. Kaplan. This course considers the peculiar anatomical relation- 
ships of the orbits as they affect the incidence and progress of diseased 
and injuries to it. Included in the work offered, is a thorough treatment 
of the vascular and nervous systems of the orbit which gives an adequate 
foundation for an appreciation of recent work on the abnormalities of 
these systems. Probably the only laboratory of its kind to be equipped 
with the most modern and indirect lighting and an automatic temperature 
control system, it contains 15 standard dissection tables, all necessary 
paraphernalia and an outstanding Anatomical Museum. 


Registration for this course is limited to the capacity of the labor- 
atory. 

Course No. 3. Subnormal Vision by Dr. J. C. Neill. Because 
of important recent developments in contact lens design and application 
the course in Subnormal Vision, this year, will lend particular emphasis 
to the subject of contact lenses, including: 


The development of contact lenses. 

Types of cases suitable for fitting of contact lenses. 
The theory of fitting contact lenses. 

Various types of contact lenses. 

Problems encountered in the fitting of contact lenses. 
Refracting a contact lens patient. 

Inserting and removing contact lenses. 

Training the patient, etc. 


CON NVA WN 


The lecture work in the course of Subnormal Vision will be augmented 
by practical demonstrations of the use and fitting of the various devices 
under discussion. Inasmuch as contact lenses are not indicated in all 
types of Subnormal Vision cases, other prosthetic devices such as tele- 
scopic, microscopic, multiple pin-hole spectacles, etc., will also be con- 
sidered and demonstrated. 

Course No. 4. Normal Ocular Histology and Histo-Pathology by 
Dr. M. Curcio. The aim of this course is to present all the important 
facts of Ocular Histo-Pathology. In order to assure this, the first half 
of the work is designed to provide an intensive review of the normal 
microscopic structure of the eyeball, the eyelids, and the lacrimal gland. 
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A short review of the fundamental tissues is also included. The his- 
tology of the conjunctiva is emphasized so as to give the practitioner 
the best possible basis for a thorough understanding of the many patho- 
logical alterations commonly seen in practice. Progressive and retro- 
gressive tissue changes, inflammation, tumors, and aberrations of devel- 
opment are considered in detail. [he very ample facilities of the labora- 
tory include nearly one hundred of the most modern microscopes to- 
gether with a similar number of approved lamps for microscopic illu- 
mination, and such accessories as projection equipment and charts. The 
slide library, with its recent acquisition of nearly 5,000 new slides, 
covers every possible form of ocular and systemic pathology. Regis- 
tration for this course is also limited to the capacity of the laboratory. 

Course No. 5. Pharmacology, Materia Medica and Therapeutics 
by Dr. J. C. Neill. This course presents a general resume of what 
the practicing optometrist should know of these subjects. Therapeutic 
procedures will be discussed in detail. The origin as well as the prepara- 
tion of the drugs used for ocular therapeutics will be discussed, and the 
action of each will be studied. Special emphasis will be placed upon 
cycloplegics, mydriadics, miotics, anaesthetics and antiseptics. 

Course No. 6. Bacteriological Technique as applied to External 
Ocular Diseases, by A. W. Bernheimer, A.B., M.S.. The method of 
obtaining, propagating and identifying the pathogenic bacteria respon- 
sible for external ocular infections are demonstrated in this course, and 
the student is given individual laboratory work. The extensive equip- 
ment of the Bacteriology Laboratory includes several centrifuges, incu- 
bators, microtomes, autoclaves; many stains, dyes and culture media; 
special glassware, the usual manifold accessories and a vivarium for 
housing laboratory animals. The Preparation Room, adjoining the lab- 
oratory, is complete in every possible detail, including a special library. 
Registration for this course is also limited to the capacity of the labora- 
tory. 

Course No. 7. Neural Anatomy and Field Studies, by Dr. H. Sim- 
merman. The course in Neurology and Field Studies will review the 
development of the central nervous system from its origin in lower life 
up to and including the human. Particular emphasis will be placed 
upon the review of visual pathway anatomy, inasmuch as this will 
serve as the immediate background for individual field interpretation. 
With the foregoing as a basis, the newest developments in the interpre- 
tation of pathological fields will be thoroughly detailed. Special refer- 
ence will be made to the findings in glaucoma. 


Course No. 8. General Physiology by Dr. W. J. Tait. Physiology, 
in a broad sense, concerns itself with a study of function. Many ocular 
disturbances are manifestations of an altered and morbid physiological 
state. Therefore, a precise and thorough understanding of the principles 
of general physiology is important to the eye-practitioner for a correct 
interpretation of ocular symptoms and the administration of rational 
treatment. A series of didactic lectures dealing with the more important 
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abnormal states of the circulation, metabolism, and endocrine systems 
will be given. ‘The lecture work will be supplemented with demonstra- 
tions, on alternate days. The extensive facilities of the Physiology 
Laboratory, including kymographs, sphygmomanometers, basal metab- 
olism equipment, inductoria, and the customary numerous accessories, 
will be available for use in demonstrations. 


Course No. 9. Ocular Pathology by Dr. G. A. MacElree. This 
course is designed to present, from a didactic standpoint, the various 
types of ocular pathology. Emphasis is placed upon the correlation be- 
tween these ocular conditions and general pathological processes. Lecture 
work will be augmented by illustrations selected from the recently de- 
veloped lantern-slide and film library of the Department of Ocular 
Pathology. From this library, covering practically all of Ocular Pathol- 
ogy, typical subjects will be culled and correlated with the lecture 
material. 


Course No. 10. Orthoptics and Reading Disabilities, by Dr. P. 
B. Gross. This course is intended to supplement the fundamental ma- 
terial presented in Course No. 1, Visual Psycho-physiology, by showing 
how underlying theory is reduced to a practical modus operandi in the 
orthoptic routine. Orthoptic techniques, analysis of ocular muscle 
anomalies, correlation of refractive findings, and orthoptic procedures 
thus indicated will be exhaustively discussed. Lantern-slide projections 
will be used to illustrate the discussion of the After-Image Phenomena 
in squint analysis. The subject of reading disabilities, currently enjoyed 
the attention of psychologists, educators, school nurses, and some eye 
practitioners will be considered in complete detail. Because of wide- 
spread publicity in the lay press, and the interest of unlicensed indi- 
viduals in this work, it becomes imperative for all optometrists to be 
thoroughly conversant with the subject. Various instruments for the 
analysis and correction of reading disabilities will be demonstrated. 


Course No. 11. Practical Work in Experimental Optics by Dr. 
F. E. Klingaman. In recent years Optometrists have given considerable 
attention to the subject of subnormal vision and anomalies of the pro- 
jected ocular images. The physical means of correction of such abnor- 
malities are studied experimentally in this course, which deals with 
ocular image formation and reception. The laboratory work is designed 
to illustrate the application of the principles of physical and geometri- 
cal optics, and the resultant effect in the character of the ocular images. 
The optics of the plano-magnifier, contact lenses and subnormal vision 
telescopes are considered. The absorption and transmission curves of 
various types of absorption lenses are also considered. 

Course No. 12. Optometrical Jurisprudence and Office Practice by 
Dr. Albert Fitch. This course, a summary of the series of lectures de- 
livered by Dr. Fitch during a national tour some years ago, is designed 
to emphasize the various factors which affect success in practice. Proper 
office management, patient control, social and professional relations, 
personal habits, fees, etc., which determine the difference between a 
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large lucrative practice and the average practice, will be carefully dis- 
cussed. Currently beset by the manifold problems arising from rapid 
and vital changes in the social-economic order, and organized anti- 
optometrical propaganda, Optometry’s future is a matter of very serious 
concern to all thinking practitioners. With a background of many years 
of active service in optometrical education, legislation, and practice, Dr. 
Fitch is eminently qualified to review Optometry’s past, evaluate its 
present status and survey the possibilities of its future. 


Course No. 13. Prescribing Illumination, by Dr. W. M. Gilbert. 
For the past several years, the importance of proper illumination in the 
refractive routine, in the home, in the schoolroom and in industry has 
received ever-increasing recognition. Although this subject may be pre- 
sented from a highly theoretical illuminating engineering viewpoint, only 
practical considerations and practical applications to the optometrists’ 
routine will be stressed. Lucid demonstrations will cover the very latest 
and most widely accepted techniques, as well as the transmission curves 
of various absorptive lenses sometimes indicated in illumination control. 


Course No. 14. Clinical Pathology: Ocular, by Dr. I. Kaplan & 
Staff. This whole afternoon, which will be spent in the Department 
of Pathology of the College Clinics where a wealth of clinical material 
is always available, is essentially a demonstration of the lecture material 
presented by Dr. MacElree in Course No. 9, Ocular Pathology. The 
Clinical Session will be so organized that, following examination and 
discussion by Dr. Kaplan, each visiting practitioner will have an oppor- 
tunity to make personal observations of all cases. Dr. Kaplan will dis- 
cuss the diagnosis and the therapeutic measures prescribed. Practitioners 
planning to elect this course are advised to bring a battery-type ophthal- 
moscope for their own use. 


Course No. 15. Bio-Microscopy, by Dr. S. W. Smith. This 
course considers the use of the Slit-Lamp, as a clinical adjunct, in the 
diagnosis of ocular pathology. Emphasis will be placed upon technique 
and interpretation. Identification of pathological and senile changes 
which affect the ocular tissues, together with their importance in the 
systemic and ocular diagnoses, will be fully developed. While, hereto- 
fore, the Slit-Lamp was most widely used as a clinical instrument, the 
rapid development and general interest in the fitting of contact lenses 
now makes it an indispensable office instrument. Practitioners will be 
offered an opportunity to participate in the demonstrations. 


The short Summer Graduate Course just reviewed offers opto- 
metric practitioners a wealth of stimulating material. Educational ma- 
terial which will assist in enabling him to keep in the front rank pro- 
fessionally and to improve his techniques so as to do better diagnostic 
work, better refractive work and more effective treatment work. These 
courses should be given fullest support by all practicing optometrists. 


CAREL C. KOCH. 





BOOK NOTICES 


BOOK NOTICES 


STRABISMUS, ITS RE-EDUCATION: THE PHYSIOLOGY 
AND PATHOLOGY OF BINOCULAR VISION. A Cantonnet, 
M.D. and J. Filliozat, M.D. with the assistance of G. Fombeure. 
Translated from the French by the late Dr. Max Coque. Second 
Edition. Published by M. Wiseman & Co., Ltd., 72-80 Leather 
Lane, E.C. 1, London, England. 21/-. 375 pages. Illustrated. 1938. 


This is the second edition of this fine work dealing with the orthoptic 
treatment techniques employed in the correction of squint. The fact that 
the second edition of this book follows so closely after the original print- 
ing indicates the increasing interest in the subject and the value of the 
text written by these French leaders in this field of ocular work. There is 
no question that their original contribution is a factor in the development 
of the various therapies employed in the treatment of squint as their first 
edition presented much of value in this field to all eye men. The second 
edition now supplements the first, and will continue to do much to stimu- 
lating thought and research in this important branch of corrective proce- 
dure. The most important addition to the Second Edition is a section 
dealing with Abnormal Correspondence of the Retina which is a new 
and unique development of this subject. In addition, a useful Index has 
been included which increases the value of the book. Optometrists wish- 
ing to secure a copy may do so through any material supply ~ 


197 








AMERICAN JOURNAL OF OPTOMETRY 


“Doctor Do You Use ‘Drops’?” 


Every day this question is asked in your office by some patient interested in having 
ocular work done in the best and most satisfactory manner. These patients do not want 
drops—nor are they against the use of them in refractive work. What they do want js 
authoritative advice, and then refractive work which is done in the exact way as to give 
them the greatest possible eye comfort. 

The question is asked, not to irritate you, nor to waste your time. It is asked because 
many thinking people are a little bewildered about the entire cycloplegic question and 
are today sincerely and honestly seeking reliabe advice. 


are YOU able to give them 
SOUND and CONVINCING ADVICE 


on this question? 


When asked: Do you answer the question in a manner which is both reassuring and 


convincing to the patient? 


YOU WILL FIND THIS MUCH EASIER TO DO 


if you use the newly published monograph dealing with this subject, when the matter is 
brought up by some patient who is sincerely seeking the true facts. 





AN INVESTIGATION AS TO THE NEED FOR 


“DROPS” 


OR CYCLOPLEGICS IN EYE EXAMINATIONS 











This new treatise was written and developed to fill just this sort of need. This new 
monograph covers every phase of this question giving all of the facts and all of the 
necessary answers, each supported by evidence which will lend conviction to your dis- 


cussion of the topic. 





SEE NEXT PAGE 
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